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HTLV.IU TlNFFrtlON BY IMMUNOASSAYS USING HTLV-UI AND ITS PROTEINS 



(57) Abstract 



Production of core antigens of the viru* HTUMll 
and their use in detection of antibodle* in Bera of AIDS 
and pra-AJDS patients, and to biochemical and immuno- 
logical onalysii of antlgena associated with the virus 
HTLV.tll. The utilisation of p24and p4| cor* antigen* en- 
ables a greater ipecificity of detection. It it ihown that an- 
tigens associated with the infection or hitman cells by the 
virus are specifically recognized by antibodies rrora i AIDS 
patient,, Specifically, HTLV-IU isolated from AIDS pa- 
tient* and transformed by occulttvatlon with on HT cell 
line is specifically detected by antibodies from human sera 
taken from AIDS padents. The p24 and p41 antigens are 
used to monitor thi precense of HTUMll in cultured cells 
**d cell-fret culture fluids, where virua infection is susp«t- 
ed and alio to monitor antibodies in human sera. The 
method oT detection of antibodies preferred Is a radioim- 
munoassay (RIA), ELISA (an enzyme-linked immuno-sor. 
bent assay) or Indirect immunofluorescene assay. 




ISOLATION OF PROTEINS OF HTL7-IH 
SEROLOGICAL DETECTION OF ANTIBODIES TO 
HTLV-I I I IN SERA OF PATIENTS WITH AIDS 
AND PRE-AIDS CONDITIONS, AND DETECTION 
OF HTLV-II I INFECTION BY I MtUNO- ASSAYS 

USING HTLV-III AND ITS PROTEINS 



Technical Field 

This invention relates to the detection of 
antibodies in sera of AIDS and pre-AIDS patients and to 
biochemical and inrouno logical analysis of HTLV-III virus 
and its antigens. 
Background of the Invention 

A family of T-lymphotropie retroviruses causes 
T-oell proliferation leukemia, T-celi depletion, and 
iirmunosuppress ion in humans infected by the. viruses. 
These retroviruses are known as the HTLV family of T4 
tropic retroviruses. Subgroup HTLV- I causes T-cell pro- 
liferation and leukemia; subgroup HTLV-II induces T-cell 
proliferation j_n vi tro but its role in disease is 
unclear. A third group of related virus, collectively 
designated HTLV-III, has now been isolated from cultured 
cells of patients with acquired irnnune deficiency syn- 
drome (AIDS). The biological properties of HTLV-III and 
inrouno logical analysis of its proteins show that this 
virut is a member of the HTLV family. Sera of nearly 
100% of patients with AIDS and of nearly 90% of homosex- 
ual men with pre-AIDS , but less than 1% of heterosexual 
donors, have antibodies reactive against antigens of 
HTLV-III. The major irnnune reactivity appears to be 
directed against p24, a 24,000 molecular weight protein 
believed to be a core antigen, and against p41, a 41,000 
molecular weight protein believed to be an envelope anti- 
gen of the virus. 

Acquired irnnune deficiency syndrome (AIDS; u a 
relatively recently recognized disease evident in several 
parts of the world. Its overwhelming prevalence among 



10 



15 



20. 



25 



30 



35 



•A 

homosexual men with multiple sexual partners, illegal 
intravenous drug abusers, hemophiliacs, blood transfusion 
recipients, and those with close heterosexual contacts 
with members of the above high-risk groups strongly sug- 
ffests that the disease spreads by the transmission of an 
infectious agent. The primary targets of affliction in 
the human body are specific subpopulat ions of T-cells. 
The severe imnune deficiency of these patients results 
from an unusually low proportion of helper T-cells (T4> 
in their lymphocyte population, thus reducing the avail- 
ability of many T4 helper functions, among which is the 
production of antibodies by B-oells. 

Retrovirus infection is known to lead to 
depressed inrnune functions in animal systems. Analogiz- 
ing .the human response to these non-human, systems, a 
human retrovirus with a tropism for T-cells was consid- 
ered a candidate in the etiology of human AIDS. As men- 
tioned above, several' members of a family of human T- 
lymphotropic retroviruses (HTLV) have been isolated. One 
of these isolates was obtained from a black American with 
an aggressive form of T-cell lymphoma. This virus, 
designated HTLV- I, has been etiological!/ linked to the 
pathogenesis of adult T-cell leukemia/ lymphoma (ATLU . 
In vltf0 infection with HTLV-I can alter T-cell function 
and, in some cases, leads to T-cell death. Another mem- 
bar of the HTLV family was isolated from a patient with a 
T-etll variant of hairy cell leukemia and was designated 
HTLY-II. Isolation of HTLV-I and HTLV-II have been 
reported from cultured T-cells of patients with AIDS. 
Isolation of another retrovirus was reported from a homo- 
sexual patient with chronic generalized lymphadenopathy , 
a syndrome that often precedes AIDS and is therefore 
referred to as "pre-AIDS. " Proviral DMA of HTLV-I was 
detected in the cellular DNA of two AIDS patients, and 
sera of some patients were shown to react with antigens 
of HTLV-I. The correlation between AIDS and serum anti- 
bodies to HTLV-I protein is weak. The present invention 



shows that the primary cause of the syndrome is a human 
T-iymphotropic retrovirus variant with limited cross 
reactivities with the known HTLV-subgroups . These new 
variants are designated HTLY-III. Disclosed is the use 

5 of this virus in an immunological screening of sera of^ 
patients with AIDS, pre-AIDS, and individuals at 
increased risk for AIDS. 

HTLV-III was purified from supernatants of cell 
cultures supporting the continuous production of these 

10 cytopathic viruses. These HTLV variants (HTLV- III) lack 
immortalizing (transforming) properties for normal T- 
cells and mainly exhibit cytopathic effects on the T-cell 
helper. The cytopathic effect was overcome) by finding a 
highly susceptible, permissive cell for cytopathic vari- 

15 ants of HTLV, thus preserving the capacity for permanent 
growth after infection with the virus. These cell cul- 
tures allow for continuous production of the HTLV-III 
virus. 

Disclosure of Invention 

20 It is shown that antigens associated with the 

infection of human cells by HTLV-III virus are specifi- 
cally recognized by antibodies from AIDS patients. In 
particular, HTLY-III isolated from AIDS patients and 
transmitted by cocultivat ion with an HT cell line, or its 

25 antigens, specifically reacts with antibodies from human 
sera taken from AIDS patients. Detection of the presence 
of the antibodies or the antigens, as desired, may be 
achieved by means of this reaction. This assay is very 
useful in monitoring HTLV-III virus infected cells and 

30 generally the cultures that contain this virus to make 
sure that they really produce the virus, as well as to 
detect AIDS antibodies in patients' sera. If there is an 
unidentified culture, the antigens provide one way to 
tell if that culture has the virus HTLV-III. A competi- 
35 tlon radioimmunoassay for the antigens may be performed 
using the purified antigens of HTLV-III. If the culture 
material competes in the assay, then it means that the 
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culture has this protein. If it has the protein, then it 
has the virus because without the virus it cannot have 
the protein. The detection .nethcds preferred include 
rad io immunoassay (RIA) , EL ISA (an enzyme- 1 inked irrmuno- 

5 sorbent assay) and EL I A (an indirect immunof luorescent 

assay), as well as Western Blot and Western Dot tech- 
niques. The p24 and p41 antigens are particularly pre- 
ferred. The p24 antigen is a major core protein of the 
virus, while the p41 antigen is a major envelope antigen 

10 of the virus. 

Brief Description of Figures 

Figure 1 shows the identification of HTLV-III 
antigens by sera of patients in accordance with the pro- 
cedure of Example 2. 
15 Figure 2 shows protein bands caused by reaction 

with rabbit hyperimmune sera to HTLY-I, HTLV-II, and 
HTLV-III. 

Figure 3 shows the SDS-polyacrylamide gel pro- 
file of a sample labeled with 125 I. 

20 Figure 4 shows the results of immunoprec ip i ta- 

tlon of 125 I labeled p24 of HTLV-III with sera of 
patients with AIDS and AIDS-reiated conditions. 

Figure SA shows total competition of the pre- 
cipitation of labeled p24 by unlabeled HTLV-III extract. 

25- Figure 5B shows two cell clones infected with 

HTLV-III (H47HTLY-III and H9/HTLV-III) which blocked the 
tnmunoprecipitat ion of HTLV-III p24 and shows that corre- 
sponding uninfected cells were totally without effect. 

Statement of Deposit 

30 A cell line related to the present invention, 

and denoted H9/HTLV-1 II B , has been deposited in the 
American Type Culture Collection (ATCC, 12301 Parklawn 
Drive, Rockviile, Maryland 20852-1776, USA) under ATCC 
No. CRL 8543 on April 19 , 1984 . H9 is a representative 

33 and preferred cloned cell line in accordance with the 

invention. An additional deposit of Molt 3/HTLV-HI B was 
made in the ATCC on August 15, 1984, under ATCC No. CRL 



8602. These deposits assure permanence of the deposits 
and ready accessibility thereto by the public. 
Modes for Carrying Out the Invention 

Lysates of imnor tai ized human T-cell clones 
5 such as H9 to which HTLV-III has been transmitted by 

cocul t ivat ion with lymphocytes from AIDS (designated 
H9/HTLV-III B ) were tested with human sera in a strip 
radio immunoassay (RIA) based on the Western Blot tech- 
nique. The sera used for the analysis were also tested 
10 by ELISA with purified HTLV-III, Sera from patients with 
AIDS and from some homosexuals and heroin-addicts recog- 
nized a number of specific antigens not detected by any 
other means. In short, the antigens associated with 
HTLV-III virus produced by HT cells permit the detection 

IS of antibodies in the sera .of AIDS and pre-AIDS patients. 

The HTLV-III virus and its antigens also make possible 
the detection of AIDS and pre-AIDS in other samples of 
human sera, such as donated blood. 

Also,' a DNA fusion has led to the conclusion 

20 that there are at least two definite fractions to the 

HTLV-III, namely HTLV-IIIA and HTLV-IIIB, particularly 
susceptible to use in the present assay test kit proce- 
dure. Additionally, recombinant fractions of HTLV-III 
have been prepared. These close derivatives of HTLV-III 

25 are included within the scope of the present invention. 

Prominent immune reactivity or specificity is 
directed against p41, a 41,000 molecular weight protein 
which is an envelope antigen of the HTLV-III virus, and 
against p24, a 24,000 molecular weight protein which is a 

30 core antigen of HTLV-III virus. The p24 antigen is 

called the p3Q homo log because in most viruses the 
molecular weight is about 30,000. In bovine leukemia 
virus and in the HTLV series the molecular weight of the 
protein is about 24,000. (In testing proteins to show 

35 the relationship by amino acid sequences, the concept of 

homology is important. After determining the amino aci< 
sequences of two proteins, when these sequences are line* 
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up, if the same amino acids appear at the same positions 
in both proteins, the two proteins are said to have 
homology.; Sera from patients with AIDS, some homosex- 
uals, and heroin addicts also recognize a number of other 
specific antigens not detected in normal sera. These 
antigens are about molecular weight 65,000 (p65), 60,000 
(p60), and 55,000 (p55>. Although other antigens were 
detected, these were the most significant. Example 4 
provides an illustration of the specificity of these 
react ions . 

The HTLV-III virus may be purified from an 
impure source of the virus, such as the tissue culture 
fluid, as follows. The virus Is concentrated and puri- 
fied with sucrose density-banding, a procedure described 
in J. of Virology . 38:906-915, June 1981. • The viruses 
have their characteristic density — type C retroviruses, 
of which HTLV-III is a member, have a density of 1.16 
grams per cc in a sucrose solution. (The virus fraction 
may be located by assaying aliquots of each fraction for 
HTLV-III specific reverse transcriptase activity.; The 
cells are removed from the culture medium, giving a clar- 
ified medium. The medium is centrifuged through a con- 
tinuous flow centrifuge and as the medium is loaded, 
because of the rotary spinning, the particles inside the 
sample move towards the periphery of the rotor through a 
sucrose gradient between 20-60% with a density in the 
range from 1.08 to 1.29 g/cc. These particles move 
towards the periphery until they reach the point in the 
sucrose gradient where they find their own density in the 
surroundings (about 35%- 3 8% sucrose, which has the same 
density as about 1.16). They cannot go any farther. 
When all clarified culture medium has gone through the 
rotor, all the particles will have collected to that 
point (band). The centr i fugat ion is continued so the 
virus reaches an equilibrium, the particles go no far- 
ther, and the fractions are collected by pumping out the 
contents of the rotor and collecting fractions of differ- 
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ent densities. Thus, the virus is purified. There are 
no cells in the 1.16 density fraction because the cells 
are removed initially, and those that may have escaped 
the initial removal step go farther down in the sucrose 

5 gradient since they are denser than the virus particles. 

There is little contamination from free proteins from the 
culture medium because they are lighter. The banded 
material in the density range of 1.15-1.18 g/cc is 
collected and used in the experiment. 

10 To obtain the core protein p24, non-ionic 

detergents such as NP40 or Triton X100 or Tween 20, and 
salt (sodium chloride) are added. The combination is 
important because the detergent breaks up the envelope, 
which also contains lipids. Detergents emulsify the 

15 lipid and remove it from the structure. The virus parti- 

cles are thus accessible to the sodium chlo/ide. The 
ionic surroundings resulting from the addition of sodium 
chloride will destroy the interaction of proteins, 
including the core proteins, with the nucleic acid in the 

20 core. A suspension of nucleic acids and free proteins is 

thus obtained when the virus is treated with the deter- 
gent and salt. The ionic strength of the medium is not 
lowered until the nucleic acids are removed because they 
could recombine to form a complex. Therefore, the salt 

25 is reduced slightly to 0.3M and then passed through a 

column of an 'ion exchange resin, diethy iaminoethy 1 cellu- 
lose (DEAE cellulose), which is a cationic matrix. It is 
positively charged so it will bind a negative charge. 
The virus extract is passed through the column of DEAE 

30 cellulose at about 0.3 M salt, which is enough to keep 

the nucleic acids and proteins apart. When it goes 
through the column, DEAE-cel lulose picks up the nucleic 
acids, leaving the proteins to exit the column unbound. 

After the nucleic acids are removed by the DEAE 

35 cellulose, the protein solution is dialyzed against a 

buffer. The pH is adjusted to about 6.5 and then chroma- 
tography is performed on phosphocelluiose. The protein 
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«■ . o.ff.,.„«. „.«.,.. ,,„„ „ differen( 

«»..«. The p24 .,„., 6etwe ,„ ^ , 

sodium chloride. 



In sumlury , tn , „„„„ for 
venng p24 , f my 

following steps: 

(U Removing <„, „„„ Usju< 

medium; 

(2) Concentrating and purifyin, t „, irapur(! 
virus by sucrose density-bandingj 

Triton J." Ad< "" 1 * n °""'°" le <t,w ««.t. such ., 
Triton X100, and „d iuni chlorKJ. «. tn , 

«id, and proteins inside th. vlrusj and 

(4) Chromatogrephing on DEAE cellulose (posi- 
t .»•»««* ,,,,„ , ub „, u .„ Uy ohrom.t.„.phi„, on phospho- 
eellulose (cellulose phosphate resin). 

Rtdloiranunoessay technique, for detecting anti- 
bod,., Include r.dl.l«b.l.d .„.„ tn , b , o| 
«h„i,u., such the W.„, f » Bio, „chni,u. .MmplifUd 
by Example J, below. 

Also operable and preferred for the detection 
of antibodies are th. en^yme-i inked taunosorb.nt .,„,, 
O.ISA1 (see Example „. „, pi , MlpU 0 , mu ^ 
l» the reaction of specific antibodies in ,.r. of AIDS 
p.tl.nta with antigens ,f n H n (preferably previous iy 
••taeh.d to th. w.n ,„„»„ ,f , muitlw.ll dish), and a 
.ubs.ou.nt reaction of th, iranun . ,h„, , 9tmt 

(preferably on th. dish surf.c.) with . secondary anti- 
body reactive with human immunoglobulin,. Th, ,.„ M . ry 
antibody I, ,«gg ed wltn , Juiubu ^ ^ 

colored soluble product when incubated with an appro- 
prl.t, substrate. The intensity of th. color yielded is 
• mea.ur. of ,h. antibody tit.r U p.„,„ t ser , .„„ 
Is measured using an EL ISA PLATE HEADER. 



The components of. the EL ISA test kit are: 

1) Microliter plates coated with HTLV-III 
lysate and treated with protein solutions to prevent 
further adsorption of proteins to the plates by means 
other than antigen-antibody interaction! 

2) Control positive human serum of known reac- 
tivity and antibody titer to HTLV-III antigens; 

3) Negative control serum with no antibody 
titer to HTLV-III antigens; 

4) Secondary antibody reactive against human 
immunoglobulins, labeled with an enzyme (e.g., peroxi- 
dase, phosphatase, etc.), and a diluent solution to 
dilute the antibody, comprising normal serum of the 
animal species in which the secondary antibody is raised; 

5) A substrate mixture (e.g., 0.05% ortho- 
phenyienediamine and 0 .005% H 2 0 2 ) for peroxidase; 

6; A solution to stop the enzyme reaction 
(e.g., 4N H 2 S0 4 for the peroxidase reaction with ortho- 
phenylene diamine and H 2 0 2 ); 

7) Washing buffer containing PBS and 0.02% 
Tween-20 (or another); and 

8) Phosphate buffered saline (PBS). 

The test is carried out by adding the test 
serum to the antigen-coated wells of the microliter 
plates and incubating at room temperature for 2 hours (or 
longer). The wells are washed with the wash buffer and 
inoubated with the secondary antibody with the enzyme tag 
for 1 hour at 37 # C. The plates are washed again with 
wash solution and subsequently with PBS alone. The 
plates are then treated with the substrate solution and 
Incubated for 10-30 minutes and the reaction stopped by 
adding the appropriate solution. The color yield in each 
well is measured by an EL ISA PLATE READER. 

The EL ISA system above can be modified to sub- 
stitute purified p24 of HTLV-III instead of lysate of 
HTLV-III, 

Antibodies to HTLV-III may also be detected ay 
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« ««d.r..i immunofluorescence essay. See Example 3 f 
•n "ample of ,m, ,.«„„„„.. TMs ' * 7 '« 

because it u s ,s th, T ' ,y " •'»«"■«« 

'«'• EL ISA e„ d W ., tern B ot " * "«"«f "»t.r- 

mtV-III virus. "•'« »'«» 

A3 indicated above, antibodies to HTLV-In 

P-M.ican, fract onaJo ' 4 T ' leCtr '" 

Dy iranaverse electrophoresis xh. 

Ut.d prote.n sucn as b „ u , « ' 

grated into narrow Jtrips ,„„ «< 

tains a representative profile of th. „•• , 

- — . '21 , :; 

- «»-™ -~„ 

.~.,:\:::".r;:;;jr'' •>•■• -•■ 
- rrl -,u,:,,.:j;,:::; : 

4,,00 ° ™>l«c»lar weight location. 

Uclode, °"*™" U " B1 °< '••« 

shoot. W iti , , h t " ,r0CeUUl0 " °"" r p0 ""»"° «•«"» 

to p „. nt ,„,,„„ „ onsp , ejflc 

21 A positive control human serum. 



.3) A negative control human serum; 

4) A secondary antibody to human immunoglo- 
bulin raised in an appropriate animal host and tagged 
with a radioactive label; 

5) Diluent solution; 

6) A wash solution (0.5% sodium deox icho late , 
0.1M NaCI, 0.5% Triton X-100, 0 . ImM pheny lmethy lsu Uony 1 
fluoride and lOmM sodium phosphate; pH 7.5;; and 

1) Test tubes with caps (e.g., 15co). 
To use the Western Blot test kit, each strip is 
put in a 15cc tube containing 2.5 ml of the diluent and 
treated with 25 U 1 of the test serum and incubated at 4°C 
overnight. The solution is drained and the strip is 
washed in the same tube with three changes of the wash 
solution, agitating well during the wash. 2.5 ml of the 
diluent is added to each tube and incubated for 1 hour at 
room temperature. To the contents of the tube is added 
20 ul of the radioactive secondary antibody solution 
(approximately 2.5 x 10 8 dpm of l25 I). After an addi- 
tional incubation of 30, minutes at room temperature, the 
liquid is drained, the strips are again washed as above, 
the individual strips are removed from the tubes, blotted 
dry on a paper towel and mounted in order on filter- 
paper, wrapped with thin plastic film such as that of the 
Saran Wrap brand, and exposed to X-ray film in the 
dark. The film is developed after 24-48 hours. The 
antibodies reactive with the viral antigens are detected 
by dark images on the X-ray film. Positive antibody 
reactions to a 40-45,000 molecular weight antigen and a 
23-25,000 molecular weight antigen are diagnostic of 
HTLV-III antibodies. 

Purified p24 may be radioact ively labeled with 
l25 I. Iodine is attached primarily to tyrosine residues 
of the protein. Radiolabeling procedures and radio- 
immunoassay (RIA) procedures may be performed in accord- 
ance with the methods described by Kalyanaraman et al in 
J. of Virology- 38(3) : 906-9 13 , June 1981. 
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the principle of this test procedure is based 
on the formation of immune complexes between antigens 
(generally prote inaceous materials or carbohydrate mole- 
cules or other macromo leculesj and specific antibodies to 

5 the relevant antigens (for instance rabbit Ig against 

HTLV-III). These complexes are further reacted with a 
second antibody reactive against the first antibody used 
(for instance goat Ig against rabbit Ig) . This reaction 
results in the formation of a ternary complex consisting 

10 of the antigen, the primary antibody and the secondary 
antibody. In addition, the primary antibody, which is 
always used in excess of that needed for complexing all 
the antigen present in the test, also forms binary com- 
plexes with the secondary antibody. The mixture of the 

15 complexes appears as a visible precipitate and can be 

sedimented by centr i f ugat ion. The antigen used in the 
test is radioact ively labeled, usually with the 
isotope 125 I. Therefore, the immune precipitation can be 
easily monitored by estimating the radioactivity asso- 

20 ciated with the precipitate by appropriate counting 

(e.g., by gamma counting for l25 I-labeled antigen). 

The components of the competition radioimmuno- 
assay test kit for HTLV-III p24 include: 
(1) Labeled p24 (e.g., 12S I); 

25 (2) A primary antibody reactive with HTLV-III 

p24 (either hyperimmune antibody raised in an animal by 
inoculation with an antigen preparation containing HTLV- 
III p24, or a patient serum known to contain precipitat- 
ing antibody against HTLV-III p24); 

30 (3) A secondary antibody against the primary 

antibody (e.g., antibody against rabbit immunoglobulins 
if the primary antibody used is a rabbit immunoglobulin, 
or antibody against human inrounoglobul in if the primary 
antibody is a human serum reactive against HTLV-III p24j ; 

35 (4) The test material to be evaluated for the 

presence of HTLV-III p24; 

(5) pH buffers, surfactants, etc. 



:; v ; ........ jr:,-;: 

antigen. The reaction mixture is fh. B ■ 
bated initially at 37«C and ,„ h ln ° U " 

/ ««■ and subsequently at i°r „ 

■'til. Th. secondary ,„ tibody „ then \ ,d ° 

«««.«...* ..p„.« out .„ d 

PM..P.UU determine, using . lamn . m .» " 

The radioactivity i„ ,„, pr , elplut 

associated with the precipitate th. ™„ , a, ° actmty 
(K . , v "ipnaie, the conclus on is that 

ZT:>r - u «"-'• 

Detailed Description „r r l|rm 

Figure l s „ ow , identification of HTLV-m 
---^. .Uenta , h . J" 

.01. ' " ' W " t,r " Bl0 ' ,Mi "" •< «ti- 

.0 c, M ,-r,.c,i,l t i„ among mv .,, m (nd 

o 0, , SD3 -' 0lyS "' 1 "" d « f> .l««r, 0tl ores is 
he p .«„„ bandl .,.„„„,„„ (o t „ ltfoc , Uulose 

J. After bloekinl u 
. by .ncub.tlon wi,„ 5 * b , vin , „ rum , ^ 

HTLV-i HTU-n, and mv _ m a 

n ub. ed with . rabbit antiserum prepared ...in,. KTLV- 1 
« r.et, segment B with . riboit „ tm 
« segment C with rabbit Jefuro „,,„, HTLV . (|[ 

"tract .„d „ Jm ,„ t D with norm.1 r.bbit serum. AfItr 
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'8= «Ja-a Jt ra6t)it , '«» I-Ub.l. d ,„ t 

"ashed, bl. tlM ' The '»••" were « hor . 

u "« 1. 2, and 3 • " posed t0 X-ray .... 

»■ « <™.,„. , ;;::;r;;. r ;:;;"" t raH ™ : 

"•IWt. in thous.nd, „ ,,..„.' »U„- 
«t«trophor, s ,d. 'fndard marker proteins co- 

' «d OTLV-III (A) .... . , TOV 1 (C '- WLV-II 

SOS. Th . „„ w ; r ; «' «. . U .he pre,- 
""""d U . tamni 40 „ ' d,d - • ' - .lice, .nd 

'•"•Ud lmu 9 . *' n> P<""ion o< «, US,. 

~ •v:?^zz : ~^- 
'•>•«.- P ,4 o, c;„ \r::;r ec : pi, ' ti0 " •< i2s <- 

Im)i U nopr.cipi,„ ionj „,., ' of - A "» pati,„„. 

"»»«'. S.ri.l dil u , lo „, of 7. " = 906-915 

'•»•«•« »U of HTLV-ni ( too • W * f * '"'"•"O ««.n the 

'.".ion mu.u, 0, "' , "•" « «'C in . 2 „o „ 

incubation .|„, r , »„ dl , , / * ,,0,,r, •« «*C Th, 

•« «-.«Mf UJ .d r;„ r; ,o 1 mi •»«■«. «.«ff.r 

..... .m :::;;::: ,,y bound u p -"" - 

Fi *ure S shows th. h , 
'tdi.i«.... tlt , m 1 ' «*.ti,.. a 

l!l500 dilution of . nv l P24> Tl " used . 

•••I... disrupt mv-n, Tn n ; ( , r,bba '" m 
unlabeled antlg,„. .... ' * b " nc « competing 

«.„ serum dliut.on preeipiuted :o' 
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prior to .VdlnJ th 6 ' nti *"» 

-i, 3000 CP ;;. ir: 

same as Ascribed in the Figure 4 Ll " ^ 

second antibody used was goat 1 u ' ^ lh " 

* oat antlr *b°it immunoglobulin. 
. . r ^ mpetltion »ith retroviral extracts: 

F^Ta J 1 HTLV " IJ 0 HTLV-II; 

' a — -— < i, R-MuLV; i a ssv . _ „ 41 

7 r, cvnjv » 55Vj 0 0» BaEV (M7; : 

7 SMRV; T ? , MFMV| • • B LV- a„n „ 

P 26. ' ' 4nd X *» EIAV 

. . „ B * Competition with cellular extracts: 

*' H4 cella infected with HTLV-in. a 

fected H4 cells- a a • , *' un,n " 

n« ceils, a a, uninfected H9 cells; A A ™ 

102 cells producing HTLV-I; and i A C 3 44 

ducing HTLV-II. ' ° Z U CtUs P f0 " 

Example 1 

Antibodies to HTLV-Iir in # ™ . 

w..-AiD. L mfc .H ?L"L'" Jr ?;. , Ji f p,t """ ■ ~ - ! i 

«' . lyitt. of d...lt,-b..d.d OTLV-UI «, 0.5 Bg pro . 

; r;; 1 " 11 i,,,,, M --'-«««b«..b.f . . 

'T p 4nd 4Uow,d ,o <» » ■«.«» .« 

!:/ n ; 4fe incubate<i for 1 ho1 " •« «-••"'«. 

b««r- M t. (w rormed ,„ 

' n<l 4 WitB ™ t." renov. UB00(ln<l , ott , nli6oay 



and reacted with 100 ul of the «us.» 

>tr»te mixture detects th. „ 'his iub . 

"lor.d product. T h . r e 0X ' dl " >M "«« ■ 

A»«ys wer. p. r ,or m .d ,„ dupUo , a ' V"'" 

«««»! reading, taken „ ; « «.«.««v. 

shown in Table 1. The results are 



Table 1 




Subjects Mo Positive/ Percent 

Patients with AIDS " 43/ Positive 
Pre-AIDS 

Tnt 11/14 
Intravenous Druj abusers 3/5 

Homosexual men 

Sexual contact with , 
AIDS patient 

Persistent fatigue ,,, 
Other M 

4/1S 

Other controls 26 - 6 

Normal subjects J'!' 8 °' 5 

Patients with Hepatitis B °' 5 
virus infection P " 8 Q/3 

Patient^witn Rheumatoid 

Pttiants with Systemic ° 

1«P« erythematous 0/6 

Patients with acute 0 

mononucleosis 

0/8 0 

Example 2 

Western Blot analysis of the tan . 
conducted as follows. HTLV-m W as lysed and * 
ated by «leM f ^. y d and faction- 

P««MC of sodium dod«yl,„ lf .„ (SM) !. s 
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protein bands on the gel were el e <.r,„„ h 

.0 M it[05(U ; l0i( s e e oret,caiiy "•«•- 

78:439. ( 1979) ' 
-.n per IV " T 'J^^^u^. 

, 5 ™ alt>um 'n 'n 10 mMTris-Hcl „h 

7-5 c.«i.,.i„ f 0.9* N.C1 eut int0 , J PH 

Hao ..Mp w.s inoubated for2hourj ™ J'. 

»f buffer 1 (20 nu Tris-HCl, pH : , , „* ™ 4 „ ' 

J" ;:: r . ,t '-«•-»««• - 

on e, , • " W " he<l thf " «'«•> »•««- 

»TM«.Vx7.. , "r* S ° diUm *•« - H.C>, 

0 lV7 "* I ""«»y™«" y , su Uo nyl r.uorid, .„ 

»• •« or 1 nour .t roon texture witi , 2 . 4 

. „„ i«,. Ub , lti f01l anti . humtn 

. ... .. m and th , lB>ubttIoi Md 

< .. «• -r. ...h.. 4S 

F« 'ill I m ° Un,,<1 ^ " 

«p.r im ..«, strip 4 is t „ t mt from m 

1 L ' S,MP 2 " ' ««"P » '« • ' 

•„» AIDSj Strips 4 .nd .... .r. AiDS 
P«l.«., ... Strip 5 „ . pati ,„ t .,,„ prj . A1DS _ 

Example 3 

Fixed Cell an d Live on i M ' ■„ . 

Aasay lor Ant ,™ u tQ hh'v. Jff ' r 60 ' ^'no f luorescence 

Indicator cell: HILV-III infected negative 
«Usj negative control: uninfected T-cells. 



Infected cells were washed with „>. . 
fered saline . " W,th P"«P"ate b u f- 

cells/ml a Suspended i„ Pas „ „, 

ceus/mi. Approximately 50 ml „r 

spotted on a slid. ■ , '"pension were 

10 minute , 1' t a ' r '« «.«.«. for 

— I...... pas «... ; r;,:: 4 " 5 -- 

'novated for 1 „, ur lt „. ™ "" d '"" «"d 

of ruoreserin'i, ::;:r; nt r; ' dUute 

for live cell irmUnofluoraaeenc. aasa, .,, ,„. 
• »«"«.. >.t w,t„o„, cnami,., „„„„„ of n 

":;:r;::\:;r::'--r,r,',Tr'r" :::: - 
r;L;:;r . : .,.,..,, M ,.r:r;rr;;: 

„„., *" •> i ■» .„ „„. . 

;r:.:'~,;::;;:-" ~" 

Example « 

AIDS, to.'','., 0 ' P ' U<,, " ,,U,M »» *«—n«.d 

PU«„ ' St^e0 " ,1 • " XUS1 •'««. AIDS 

Piace wells. Test sera were diluted wi-i a 

t-*.r.t.„. The antibod T " 0, " nU1U 41 ^ 
4*t..t.tf by th . "" b0dl " '« <»• sera .. f . 

>y th, reaction of lh . prlm4ry 
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with peroxidase labeled goat anti-human immunoglobulins 
followed by the development of a colored peroxidase reac- 
tion product. The results obtained are presented in Table 
1. Of 49 clinically diagnosed AIDS patients, 43 ( 33%; 
showed serum reactivity in this assay. Fourteen homo- 
sexual men with pre-AIDS were also tested for anti-bodies 
to HTLV-III. Of these, 11 (79%) were positive. Among 17 
homosexual men with no clinical symptoms of AIDS, 7 
scored positive. Of these, at least one was known to be a 
long-time sexual partner of a diagnosed case of AIDS. 
One had persistent fatigue and was exhibiting early signs 
of AIDS. One of the three intravenous drug abusers that 
were positive for serum anti-bodies to HTLV-III was also 
homosexual. 

In contrast, only 1 of 186 controls tested 
reacted positive in this test. They included 3 with 
hepatitis B virus infection, I with rheumatoid arthritis, 
6 with systemic lupus erythematosus, 4 with acute mononu- 
cleosis and 8 with various, forms of lymphatic leukemias 
and lymphomas, some of whom were positive for HTLY-I. 
The remaining test subjects were normal donors of unknown 
sexual preference, including laboratory workers ranging 
in age f rotn 22 to SO . 

Example 5 

To investigate the specificity of the reac- 
tions, lysates of the HTLV-I II-inf ected cell'clones were 
analyzed in comparison with lysates of the same cell 
clones before viral infection. No reactive antigen was 
found in the uninfected clones, with the exception of an 
80,000 molecular weight band in H17 which bound anti- 
bodies from all human sera tested, but not from rabbit or 
goat serum. Antigens newly expressed after viral infec- 
tion and recognized by the human serum used for this 
analysis include p6S, p 55 , p41, p39, p32 and p24. In 
addition, a large protein of approximately 130,000 
molecular weight and one of 48,000 molecular weight were 
detected. With normal human serum, none of the antigens 
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was detected. These results show that the antigens 
detected are either virus-coded proteins or cellular 
aniens specifically induced by viral infection. 
Example 6 

Sucrose density banded HTLV-III from culture 
supernatants of H9/HTLV-UI cells was analyzed by the 
Western blot technique for determination of its antigenic 
similarities with HTLV-I and HTLV-II. Lysates of HTLV- I 
HTLV-II, and HTLV-III were fractionated by SDS-polyacryl- 
•mi.de gel electrophoresis and electrobiotted to a nitro- 
cellulose sheet. The protein bands were then reacted 
witn. rabbit hyper inmune sera to HTLV-I, HTLV-II, or HTLV- 
III. The results are shown in Figure 2. The 'strongest 
inmune reactivity for p24 was observed with the homolo- 
gous antisera (Lanes A-l, B - 2 , and- C-3, . Moderately 
strong cross-reactivities were seen between HTLV-II p24 
and anti-HTLV-I (Lane A2) , and HTLV-III p24 and anti- 
■ HTLV-II (Lane B3) . Weak reactivities were also seen 
between HTLV-III p24 and anti-HTLV-I (Lane A3), and HTLV- 
I P24 and an anti-HTLV-IH (Lane CI,. However, in spite 
of the moderate reactivity between HTLV-III P 24 and ant i- 
HTLV-II (Lane B3), no reciprocal reactivity between HTLV- 
II P24 and an t i -HTLV- 1 1 1 (Lane C2, was found. No reac- 
tivity was observed with normal rabbit sera (Panel D) . 

The major HTLV-III core protein, p24, was puri- 
fied from the lysate of a sucrose density banded virus 
preparation. The virus was solubilized with 0.5% Triton 
X-100, 0.8M NaCl, 20% glycerol and 0.1 m phenylmethy 1- 
sulfonyl fluoride (PMSF) in 50 mM Tris-HCl, pH 7.9, and 
the extract was freed of nucleic acids by a batch adsorp- 
tion and eiution from DEAE-cel lulose wUh 0.3M NaCl. The 
eluate was dialyzed against 50 mM BES buffer, pH 6.5 
containing 1 mM EDTA, 0.1 mM PMSF and chromatographed on 
a phosphocellulose column equilibrated with the same 
35 buffer. The proteins were eiuted using a linear 0 to 0.5 

M NaCl gradient. HTLV P 24 eiuted between 0.25 and 0.3 M 
NaCl. Figure 3 shows the SDS-polyacry lamide gel profile 
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of a sample after labeling with I23 I r n a , 

mobility, HTLV-IH * . In el «ctrophoretic 

HTLV rr \« V6ry SimiUp t0 HTLV-I p24 and 

:.•■:.•'•.•■;:!.;;:,'•;,,«•• 
- -"■>••• ™- r -r::;;:: 

The specificity of the purified „,,, 
a^lyzed 6y i™u„,p re cipi, ltion witll ^ P24 " as 

I-— — . ys usini - * 

Figure 4 shows the results of f™,„„ 

P.t...l. w.th.AIDS and AIDS r ,uted edition,. A wi 
r«|. of antibod, ,„.„ w „ „ I4tM * • 

-.3 « findini >Jre .< with f „ ults fro «; 

Bio ...1,.„ indiclt , d ,„„ 

not sh °* -«u- y 

up !«,.,«•,«, DLV.,,, fU a „ d . 

o -..«d . t . in , t du rupU d mv-m. 

to .! ,«,.„„.. of „.„„„„„ 

P24 by unlabeled HTLV-III ,. . 

end HTiv it .. "tract. Extracts of HTLV-I 

»nd nLV.II ahow.d onl y . rainiraal conlpetitioa „ 
o»c.» ration, about ,„. fold ^ ^ 

laukaml. vlru, (Hfcivj, siml4n „ rcoma viruj (SSV) 

luTAir 0 " virus (B4Ev '' s< """«' -«*•» 

»•»!«. leukemia ,,,„ (8t v„ did „ ot e ^ ttt .„ 
Z" 0 ^ 1 ,""" 0 "- SimiUr ' y ' tm «'» •«•"« ""•«<.* 

•«tb mv-,n (w/rnv.,,, and a9 /mv.iu, bloeked : .. 

«—pr..l.l..,|,. of HTLV-III p24, but ,u correspo^ 
««I un.nfe.t.d «.,„ were t0UUy w|tllou , eft<ctj * 
581. Cam producing HTLV-I and BTLV-II exhibited m. r< - 
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««1 effects in « M , competition a, rei.tive.y higher 
pro.e.n concentrations. Therefore, «„. 4nt , !ens involved 
the above reaction, were specific to HTLV-I 1 1 IM 
"Us producing HTLV-I,,. There „„, det „ ta&le 
although low cross-re.ctivitia, between „„.„ ; 

P24 and p24 of HTLV-I and HTLV-U. These cross-react ivi - 
«>•« Seeatne more easily evident i„ s less strin?ent 
system such a, Western Blot, (Figure 2,. Purified D26 of 
equme infectious anemia virus (EIAV) here showed little 
oross-reactivity i„ th . nom,„ g ou, radioimmunoassay „r 
HTLV-II, pj 4 ( , 1|ttf , 5AK Th> effect of ^ 

checked in homologous competition radloinrnmoassay, for 
HTLV-I p24 and HTLV-I, p24. While the,. tJtim 
con,,der.ble cro„-re.cti,ity between HTLV-I .„„ HTLV-II 
competition by HTLV-II, wa, only minlml „ assiy ; 

The results showed that HTLV-,11 , uni 
retrovirus witn a major cor. protein, p24, unrelated to 
most other retroviruses.. The p24 of HTLV-III, „ owever 
shares a low bu, detectable level of antigenic cross^ 
reaotivity with HTLV-I .„ d HTIV-II and no, with other 
retrovirus.,. Th.„ cro„-re.cti»iti., with HTLV-I and 
HTLV-II w ,r, seen more clearly in ,„, Western Blot 
analysi, than in conventional competition r.dioimnuno- 
«s,ay,. It w«, analogous to th. detection of cross- 
reactivities b,tw.,n HTLV-I p 24 ,„ d BLV p24 by the 
W.st.,n Blot, although no such oro,,-re«ctiviu.s could 
b. d«»»m.t,d b.tw,.„ th, two virus., using comp.tition 
r.diolnmunoass.y,. a „«, clear that HTLV-I and HTLV-n 
w«f. more cicely related to each other than HTLV-III was 
to either HTLV-I or HTLV-II. T h.„ finding, were in 
agreement with the detection of a limited nucleic acid 
sequence homology between HTLV-III and both HTLV-I and 
HTLV-U, e,p,ci.liy in the m -£ol region of g,„omes. 
Example 7 

Therapeutic AIDS-speoif ic test kits were con- 
structed for detecting antibodies using several different 
techniques for detection. One test kit for antibodies 
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::;.:r?;.-r '•: 

, K • P modifier, and bovine serum 

. b».. end human Fab. This Do, Bio. .„.,„„ cont ? 
•lso contained a supply of dilut. . " ntaln8r 

and '25, ..„.. „ V * y ° f < " Uu notra »» *oat serum 
and I labeled joat antihuman inrninoglobul in. • 

Finally, a different AIDS-,pecl f i, test kit f= r 

ol"; n ! IU ""*« tiU °" ^oin^noassay 

"7 . oomp.r,m.„,ed container, l«,. U b.Ud p 2 4 of 
HTLV- III, rabbi, (or , Mt , anti-HTLV-pH, solutions of 
surfactant,, p H buffer,, „„,.. , erura Ubumin ^ 
«t,..r« „ rabbi, ^nojUbulin (or rabbi, anUsLm 
to goat imnunoglobul in; . 
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WHAT IS n.Ai^nj^ 

1 ' A method for H« t 

""• mr.„, .'V'" •' 

*• a method according . 

— i„ ^r,:^; 5 " to <•■•« «««»««.. 

«.ib. dlM ; " is te 
ter '»" i« .h.t ,.,« diserim '7 t . , ° euim * « 5, oharac _ 

Hn-V-U, virus. "* en ""°P« «»<i»en p «, of 

«- «i. l:; th ;; ti ;r rdinj <° •«•«- 

HTLV-U, virus. " «•'• Mtlon , 24 of 

virus ar . u ,./ in ! " Ub «»M "til.,, of 

'« .«»•« u».uj '° eUira •■>«««««- 

HItT -'" or ant ' „ '7 S ' Cl °" -ri,.,,,., of 

»■ A method lser inilnat ion procedure. 

U. A m.. k V "" y °»">°dS. 

in ; \:;;T' to cUim 3 - ». 

••>< d„er lmination pfoc<dure s 
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selected from EL ISA, Western Blot and iomunofluorescence 
assay methods. 

12. A method according to claim li, character- 
ized in that said discrimination procedure is an ELI SA 
assay method. 

13. A method according to claim 1, character- 
ized in that an antibody to HTLV-III virus is reacted 
with an antigen of HTLV-III virus to form an immune com- 
plex, and said immune complex is reacted with a labelled 
secondary antibody to produce a readily quantifiable 
product. 

14. A method according to claim 13, character- 
ized in that said secondary antibody is tagged with an 
enzyme which can produce a colored product. 

15. A method according to claim 13, character- 
ized in that said secondary antibody is tagged with 
radioactive 125 I. 

16. A method according to claim 15, character- 
ized in that said antigen is the core antigen p 24 of 
HTLV-III virus. 

17. A method according to claim 3, character- 
ized in that said discrimination procedure is of the 
Western Blot type wherein protein bands of HTLV-III virus 
are formed by electrophoresis of HTLV-III virus on a 
polyacrylaraide gel in the presence of sodium dodecylsul- 
fate, the protein bands in the gel are transferred to a 
nitrocellulose sheet, the sheet is saturated with an 
unrelated protein, the sheet is separated into strips 
representing the profile of the antigens to HTLV-III 
virus, and the antigens are used for detecting antibodies 
in said sample. 

18. A method according to claim 17, character- 
ized in that said unrelated protein is bovine albumin. 

19. A method according to claim 3, character- 
ized in that said antigen is obtained by concentrat i 
HTLV-III virus by ul tracentr ifugat ion from virus culture 
supernatants, removing lipids by centr i fugat ion thro'^-. 
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»« (*/«» ,„„.., lBraEbufflf t0 f0fm>suorose 

. ; d...d.., ... SUC r„e gradient int0 frtctlflnJi ^ 
......a, »and, by a S ,ay,„ s aliquotj 

5 ....,„. transcrip . 

20. A method according to claim 7, character- 
. lZ6d in that U5elUd antigen p24 of WIV-IH virus 

«s used in said discrimination procedure, said P 24 anti- 
gen being purified and labetlt4 by 

a) * M '"*9i*i: to obtaU a virus culture 
supernatant and remove cells; 

b) concentrating the virus in sucrose; 

c) adding a non-ionic detergent with sod 
chloride to free the. nucleic acids inside the virus 
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»u« virus; 

d) chrom.to t r.phin g „,i v DEAE e.llulose and 
then chr,n»to,r.pMn t pho„„«.u u lo,. , 0 recove- 

p24 core antigen; and - ~ . - 

i... k ^ 125'"'*"^ Pf0t * U » '•*««• l»o- 

tope such as U5 I. 

21. A method according to claim 7 or 8, charac- 
tered in that said san^le comprises tissue culture 
material or primary cells of body fluids. 

22. A method according to claim 7 or 8, charac- 

25 IZT 'I ^ » • synthetic 

" blood product, 

co». rte *" SPMi " C WI"! a 

•MNftMitf .mi,..,., „,.„.«.„,* in ,„., „.„ 

30 . n ,n ° 10 " «"»«»'•■ •» HttV-II! viru., 

,0 mV ' MI ,nUlen ' ° f tIrLV ""' 

24. A test kit aecordinj to claim 2J, e „, rlc . 
that ,«„ 4t ,,,„ 0 „, M1Ipirtment contjlnj 
antibodlej to HTLV-IH virus. 

* kit ««or<ltng to claim 2J, charac- 

terize i„ „„ .« ... eom? , rtra4nt 

MTLV-III virus. 
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— "«.v:.u k :; ;r:: to ouira «■ — 

antigens of HTLV-III virus. com P*'tment contains 

27 • A test kit according ,« , • 

in that said antics are .I 8 " 26 ' CharaC " 
HTLV-IH virus . * are core antigens p 24 of 

28- A test kit according to claim 2s u 
terized in that said 5 ' charac- 

of BTLV-U. vi ru , "* " Vel ^ ««'f.« P41 

»• A test kit aeoordint; to claim j, . 
in that said ., Ul „ ' """ °'" r '" : - 
HTLV-III ,irus i ylll .. °* •"*"«'«" co„.ai„ s 

A t..t kit aceoratnj to cUlm „„ 
Prized in that it includes ' '""^ 

««. .«h.r than ant i.en-.n, ibody int . raoti ^ ^ 
°°ay titer to antigens of HTLV-IH virus- 

•• m wh,ch the secondary antibody is raised; 

<i«nine and h 2 o/ ; "'^ ° f "^enylene- 

<| a solution to stop the enzyme reaction; 
washing buffer; and 
Phosphate buffered saline. 

II 4 _ . . 



ized in 



. v. )«iuie. 

'I- A method accordin, to claim 27, ch.raoter- 

weus s,i<1 """"" con """ * p'«»"<y of 

«• •. PUtes which . r , 0 o.„d pri „ ,„ y 

rr; (ffrLv - in i 
™d. ;:,;" co "" stin ' •* — » •«» .« 

' ' 5 " e<l * 0>t "«"■"«■ HO «d • «Ur change 
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indicator coasting of or thopheny lene diamine and hydro- 
gen peroxide in phosphate citrate buffer. 

32. A test kit according to claim 3i, charac- 
ter ued in . that core antigen P 24 of HTLV-III is present 
in the form of a lysate. 

33. A test kit according to claim 27, charac- 
terized in that said enclosure contains 125 r . labele<J 
antigen of HTLV-III, rabbit or goat ant i -KTLV-p24 . solu- 
tions of surfactants, p H buffer,, bovine serum albumin 
and goat antiserum to rabbit imnunoglobulin or rabb^ 
antiserum to goat immunoglobulin. 

34. A test kit according to claim 25, charac- 
terized in that said enclosure contains a plurality of 
wells, plates which are coated prior to use with HTLV-III 
and EL ISA materials for enzyme detection consisting of 
normal goat serum and peroxidase, labeled goat antihuman 
igG and a color change indicator. 

35. A test kit according to claim 34, charac- 
terized in that said color change indicator consists of 
orthophenylene diamine and hydrogen peroxide in phosphate 
citrate buffer. 

36. A test kit according to claim 35, charac- 
terized in that said HTLY- 1 J I is present in the form of a 
lysata. 

3'. A test kit according to claim 25, eharac- 
UMitd In that a.id .ncloaur. furth.r contain, phosphate 
b»««.<l ,. Ua . „ d fluorcc.U-coniui.tad antis , rura 
IgG. 

38. A test kit according to claim 25, charac- 
terized in that said enclosure further contains a nitro- 
cellulose sheet and a polyacrylamide slab gel in the 
presence of sodium dodecylsulfate, surfactants, P H modi- 
fiers, bovine serum albumin, human Fab, and a supply o' 
dilute normal goat serum and l«i labeled goat antihu^.aa 
immunoglobulin. 

39. A test kit according to claim 26, charac- 
terized in that said enclosure contains 
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6 j 4 p««itu. cc„, rol ' human serum . 

• • ne satUe soatreI ^ serum! 

• r.dio.c.i.e ,. bel . ' """" h0st — t. R . d „,,„ 

'■> diluent solutionj 
f ' wash solution; 
t> tost tubes with caps. 

I!" th.« tei L kit " C0Mi ; 1 ,o •»•«- ». 

<«xich,la,e, 0.1MN.C1 0 » r " '* °" 5 * 

7.5. l0niM so ^un> phosphate; pH 

antibodies reactive wj|h "".in. primary 

secondary antibodies „,i,„ ,7 "«'»«> P24, 

»«««. and surfao,.,,, 1 ^""^ "«"»-'•«. P« 

' C ° 0rdint " cUim «' •»«««- 

<« -'-onoV^r^urrbr'r"' 0 " 

antigen, p 2 «. ' t0 "* "aluated for core 

««"«" "'«■,.* , ;.V i " , I «« «. cnarac- 

•««f.. Prep, "ion on .• ,n, ' M1 * " 0MU,, '« •» 
W p 2 4. °" """""'n* HTLV-Mt virus cor, .„«,. 

<«<»< that'"' '" 0rdint ,0 «• •!>«..- 

'""-noglobuiin, J ' /'""' «tlb«dl.. . r , r>60it 

bodies .„,." "7. "* a " COnd ^ •»'»"«.. are ant i - 

sa.nst rabbit inmunoglobul in. 

«•"«.« i!'th« iz r ,eoo ' dus ,o <uira «• 

••>< P'.n,.ry .ntibod,,, . r , ..,,„„„ ,„ 
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a. patient serum known to contain precipitating antibodies 
against HTLV- 1 1 1 core antigen p24. 

46. A test kit according claim 45, character- 
ized ,n that said secondary antibodies are antibodies 
against human immunoglobulin. 
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